Background: Obstetric fistula is a debilitating childbearing injury that results from poorly managed obstructed labour, leading to the development of holes between the vagina and bladder and/or rectum. Effects of this injury are long-lasting, as women become incontinent and are often marginalised from their communities. Despite continuous occurrence of this injury in lower-income countries, it is preventable, as evidenced in high-income countries. This systematic review aims to identify and understand barriers and facilitators to interventions aimed at the prevention of obstetric fistulas in sub-Saharan African women. Methods: Electronic databases and grey literature were searched. We included studies written in English that discussed interventions to prevent obstetric fistulas implemented in sub-Saharan Africa, and their associated barriers and facilitators. Quality of the studies was assessed, and data including: country of implementation, preventive interventions, and barriers and facilitators to the interventions were extracted. They were then categorised based on the Three Phase Delay Model. Results: Our search yielded 537 studies, of which 18 were included from sub-Saharan countries including Ethiopia, Nigeria, and Zambia. The most noted barrier to prevention addressed the first phase of delay: the decision to seek care, particularly lack of awareness of the dangers of unsupervised labours. The most noted facilitator addressed the decision to seek care and the quality of care received at a facility, through partnerships between health facilities and governments, and other organisations that provided both financial and resource support. Conclusion: Despite being categorised by the three phases of the delay model, barriers and facilitators were found to play a role in multiple phases. The topic of obstetric fistula needs to be researched more extensively, particularly the effectiveness of preventive interventions.
Background
Obstetric fistula is a debilitating childbearing injury seen only in lower-income countries. It results predominantly from obstructed labour, but can also be iatrogenic and result from errors during surgeries such as caesarean sections. It represents a major public health issue for women and their communities, particularly in sub-Saharan Africa and Southeast Asia [1] . This injury results in holes between the vagina and bladder (vesicovaginal fistula), and/ or vagina and rectum (rectovaginal fistula) [2] . These holes lead to incontinence of urine, and/ or faeces [3] . These have secondary effects such as the marginalisation and social exclusion of women from within their communities [4] . Social exclusion also decreases their likelihood of seeking treatment because they are less likely to be made aware of treatment options available to them [5] . Not seeking treatment results in difficulties in estimating the number of women currently suffering from this injury due to under-diagnosis. Current data reflect fistulas that have been accounted for mainly through clinical records, and there are still thousands of women who have yet to be accounted for [6, 7] .
With an estimated number of more than two million women living with untreated fistulas worldwide, every year between 50,000 and 100,000 new cases of obstetric fistula occur [4] . Obstetric fistulas can be treated with reconstructive intravaginal surgery; however, the majority of affected women are unable to afford this treatment [8] . Conversely, fistulas are easily prevented through timely access to competent emergency obstetric care (EmOC) at the onset of labour complications such as prolonged labour [9] . As evidenced in high-income countries, this injury is completely preventable if proper measures are taken to educate women and healthcare providers about identifying and managing obstetric complications, while concurrently strengthening existing health systems within affected countries so as to ensure provision of adequate maternal care for all pregnant women [10] . This study focuses on prevention as the main means of ultimately eradicating this injury.
While preventive interventions in sub-Saharan Africa have already been identified in a previous systematic review by Banke-Thomas et al., included in this study, there is a need for a thorough assessment of the barriers to and facilitators of these interventions [11] . This is a critical component in making preventive interventions more accessible and effective. It is this knowledge gap which this systematic review aims to address.
Methods
Using the following databases: PubMed, EMBASE, MEDLINE, Cochrane Library, CINAHL, POPLINE, PsycINFO, and Web of Science for articles that identified barriers to and facilitators of interventions that aim to prevent the development of obstetric fistulas in subSaharan African women. Additional resources included official documents and grey literature-which included databases and websites of relevant organisations such as EngenderHealth, FistulaCare and the World Health Organization (WHO) (see Fig. 1 ). Search terms included both MESH terms and free text including: 'obstetric fistula' , 'prevention' , and 'sub-Saharan Africa'. A variation of these terms was used in the various databases listed above (Additional file 1).
We included articles written in English that met the following criteria: i) the setting of sub-Saharan Africa; ii) an intervention with the aim of preventing fistulas or its leading cause-obstructed labour-as well as its barriers and facilitators; and iii) fistulas that are a result of childbirth. The focus on sub-Saharan Africa is due to the highest prevalence in that continent; furthermore we also focused on obstetric fistulas as these are the most common types of fistulas within this region and allowed us to examine this topic with a context-specific approach [1] . We excluded studies that: i) were published in a language other than English; ii) discussed fistulas other than obstetric fistulas-vesicovaginal and rectovaginal-such as urethral fistulas, enterovaginal fistulas, and cervical fistulas; iii) discussed fistulas that are due to causes other than obstructed labour, for example, sexual trauma or radiation; and iv) focused on aspects other than prevention such as treatment, repair outcomes, experiences of living with this injury.
Articles were selected by two reviewers (EL, LD) using the process proposed by PRISMA, with a third reviewer resolving discrepancies (AL). We appraised included studies before the synthesis of the data, using either the relevant CASP checklist for qualitative studies or the AMSTAR checklist for systematic reviews. Descriptive studies were not appraised, as there was no applicable appraisal tool.
Reporting of the results was framed by the Three Phase Delay Model, proposed by Thaddeus and Maine [12] . The model identifies obstacles to the provision and timely utilisation of obstetric care-decision to seek care (first phase delay), accessibility of healthcare facilities (second phase delay), and receiving adequate care (third phase delay)-which are also applicable to preventive strategies.
Results
The search yielded a total of 537 studies, of which 70 studies were fully retrieved and read. A total of 16 studies met our inclusion criteria. These studies were then forward and backward referenced, which further identified two relevant studies, resulting in 18 studies identified as meeting the inclusion criteria (see Fig. 1 ).
Characteristics of included studies
All 18 included studies reflected: sub-Saharan Africa as a region (6), Nigeria (4), West Africa (1), Ethiopia (1), Eritrea (1), Guinea (1), Niger (1), Sierra Leone (1), Uganda (1) and Zambia (1), respectively. Nine studies were qualitative, eight descriptive, and one was a systematic review. Both barriers and facilitators were discussed to some extent in all 18 studies, with the exception of the study by Markos and Bogale which focused solely on barriers [13] . Barriers and facilitators were then characterised according to the Three Phase Delay Model. It is important to note that some of the included preventive interventions, mentioned in Table 1 , do not have the primary aim of preventing fistulas but are instead basic and comprehensive maternity care that are not always readily available or accessible in lower-income countries, and as such were included as preventive interventions by the authors [11] .
Barriers
Phase one: Decision to seek care
Barriers were discussed in all studies ( Table 2 ). The most frequently noted barrier was lack of awareness, as cited in four studies [14] [15] [16] [17] . One study found that communities where fistulas are present were found to have limited knowledge of health issues, even more so with regard to the dangers of unsupervised births [16] . When a pregnant woman or members of her support system within her community were not aware of programmes that promote safe motherhood practices, they would not use the services that have been made available to them [16] . Two studies from Nigeria pointed out that this was rooted in the fact that fistulas are most prevalent in remote areas where there are high levels of illiteracy which are exacerbated by low levels of education [14, 16] . As revealed through the use of an educational brochure in one study, Gerten et al. discuss the limited effectiveness of educational brochures published in English as some participants lived in remote areas and had very limited education resulting in their ability to only read and communicate in their native language, rendering brochures ineffective [14] .
Lack of awareness was not limited to the knowledge of preventive interventions, but also applied to the perception of services provided at healthcare facilities [17] . Even when women were aware of preventive interventions some were still reluctant to seek care for obstetric complications due to their views regarding healthcare facilities which were shaped directly by the experiences of other rural women who sought care at a facility [17] . The author further pointed out that this served as a barrier in cases when a woman had a negative experience at a healthcare facility.
Phase two: Accessibility of care
Accessibility of preventive interventions was identified as a barrier in seven studies [14, 15, [17] [18] [19] [20] [21] . In Ojanuga's study, longer distances between remote communitieswhere fistulas are prevalent-and preventive servicesusually in urban settings-in Nigeria were identified as a phase two delay [16] . A further two studies based on Niger and Nigeria concluded that in areas where fistulas are most prevalent, dilapidated infrastructure made traveling to reach care nearly impossible [14, 20] . One study noted that conditions such as these were exacerbated during the rainy and harvest seasons, which further limited mobility and transport opportunities [18] . Moreover, Ojanuga's study highlighted that traveling such great distances and rough terrains were extremely costly and difficult to arrange, due to their limited financial resources [15] . As highlighted in five studies, financial limitations served as a barrier to women accessing preventive interventions [14-16, 22, 23] . Nathan et al. pointed out that within West Africa, limited financial resources was the most frequently noted barrier to intrapartum care, citing the example of Benin, where the yearly income per capita is about $1100 USD, which makes transport and medical care costs unaffordable [23] .
Phase three: Receiving adequate care
Receiving care through preventive facilities and available services was the most frequently discussed issue as is evidenced in seven studies [11, 13, 17, 22, [24] [25] [26] . As discussed in five studies, limited manpower, and shortage of skilled healthcare workers was an important factor in third phase delay [11, 20, [24] [25] [26] . Two studies highlighted that this was further heightened by the lack of basic and essential supplies and equipment including access to running water and electricity, which had proven to be unreliable [17, 20, 24] . This was often the case as they had financial limitations. Two studies showed how this directly affected a facility as their financial resources were meant to maintain services through the provision of basic equipment and supplies, as well as the training and payment of the service providers [19, 22] . Fistula Care, and Seim et al. reported that this included transport systems that are meant to be provided through preventive interventions (Table 2) [19, 20] .
Four studies highlighted the importance of a partograph-a pre-printed recording sheet on which progress of labour is documented and monitored by a healthcare provider-and its ability to greatly reduce maternal and foetal morbidity and mortality, when properly used [13, 19, 24, 25] . The most commonly cited barrier to the use of a partograph was the improper and poor use of it due to the difficulty of its use [13, 19, 24, 25] . One study highlighted that this was due to differences in the versions of partographs, as well as incompetent monitoring and recording of the necessary indicators [24] . Moreover, minimal training on how to use a partograph was referenced in the study [24] . This barrier was compounded with the lack of essential supplies such as the partograph forms, clocks, blood pressure monitors etc. further rendering this preventive intervention impossible to use effectively [24] .
Facilitators
Phase one: Decision to seek care Facilitators were discussed in 17 studies (Table 3) . Increased awareness of maternal and child morbidities and how to prevent them, was noted as a facilitator in seven studies, particularly through health education programmes [14-16, 20-22, 27] . As Gerten et al. and Turan et al. reported, conducting programmes in the local languages addressed potential language barriers [14, 21] . The study conducted by Turan et al. also highlighted the use of figures and pictures as an aid which directly addressed the issue of illiteracy, which was often common in the areas where fistulas occur [21] .
Another key element noted in eight studies based on Eritrea, Guinea, Niger, Nigeria, and sub-Saharan Africa as a region, was the involvement of key members within [22] . Also noted in five studies was the involvement of women who had previously used the service [11, 15, 17, 18, 21] . Women who had successful treatments would serve as advocates and community educators to encourage women to attend healthcare facilities when they experience complications during labour.
Phase two: Accessibility of care
Facilitating the accessibility of preventive interventions was addressed in seven studies [15, 18, 20, 22, 23, 26, 27] . Four studies discussed efforts by healthcare facilities and individuals to improve access to health services [15, 20, 22, 28] . UNFPA highlighted the use of motorbike ambulances within countries from West to East Africa, which are low cost and quickly transport women in labour to healthcare facilities [28] . In cases where emergency transport services were not available, three studies mentioned the use of mobile prenatal clinics and maternity waiting homes [15, 18, 22] . The use of mobile clinics addressed delays in receiving care, while maternity waiting homes provided pregnant women who have high-risk pregnancies with a place to stay that is within the vicinity of a facility that offers EmOC, if necessary [18, 22] . Financial support also served as a facilitator to the accessibility of care, as noted in five studies [15, 18, 20, 23, 27] . The studies discussed community-led programs-in the West African region, Guinea, Nigeria, and Zambia, respectively-that acted as insurance plans and provided financial support for women in need. Seim et al. identified a program in Niger that subsidised the cost of fuel that ambulances used to transport pregnant women to hopsitals [20] . Two studies carried out by Fistula Care and Ngoma highlighted the importance of Safe Motherhood Committees [18, 27] . These committees participate in income-generating activities which provide financial support for women needing emergency care. Fistula Care pointed out the importance of income-generating activities in the Guinean community of Kissidougou through which a minimum of 5% of generated income is allocated to their local fistula programs [18] .
Phase three: Receiving adequate care
Receiving adequate care was facilitated through financial support from partnerships with the government, and international organisations and foundations, as mentioned in three studies [17, 19, 25] . Financial support was provided to hospitals and other preventive interventions, particularly with essential equipment needed to provide care for women with labour complications.
Miller et al. and Seim et al. note the employment of more midwives, and their relocation to rural communities where fistulas are most prevalent as a facilitator [20, 22] . Moreover, two studies discussed the use of mentoring and training programs as a means of improving the competence of care providers as well as their morale [17, 25] . Mentoring and training was also provided on the use of the partograph-a pre-printed recording sheet on which the progression of labour is documented and monitored by a healthcare provider. This training would enable healthcare providers to take timely and appropriate decisions in response to the progression of labour [25] . Table 3 Facilitators to interventions aimed at the prevention of obstetric fistulas, categorised by the three phases of delay Phase one: Decision to seek care
Phase two: Reaching a facility or preventive intervention
Phase three: Receiving adequate care through a preventive intervention
• Women with successful treatments acting as ambassadors and advocates for healthcare facilities ○ Women are provided with training on public speaking and interpersonal communication skills • Increased awareness within communities through training ○ About maternal/ child morbidities, and the importance of seeking care • Community involvement ○ Volunteer coordinator provides SMAGs with technical support, and schedule activities and training ○ Increased involvement of men, community leaders, and religious leaders, as they are decision-makers within these communities • Financial support ○ Allowing women to participate in income-generating activities ○ Free healthcare services for pregnant women and children under 5 years old
• Financial support ○ Reimbursement for transport ○ Insurance plan that provides transport costs ○ Community generating money to assist with transport costs • Assistance with transport ○ A politician procured an ambulance, which facilitated the evacuation of labouring women in need ○ All-terrain motorbikes to facilitate transport to healthcare facilities • Volunteers initiate evacuation by phoning a midwife at a facility that has an ambulance available • Volunteers arrange transport to the closest facility • Relocation of midwives in rural areas where the most at-risk women and girls reside • Improved mobile coverage to arrange evacuation
• Mobilisation of recognised experts • Training ○ On the local needs as a means of improving the morale for the provision of preventive care ○ On the improved use of the partograph ○ Of patients so they educate women and their local communities when they return home • Financial support from international foundations and organisations ○ Insurance plan that covers medical costs for pregnant women • Partnerships that provide funds for research, the purchase of essential equipment, and the development of basic infrastructure ○ Donation of supplies and volunteers' time, which improves adequate staffing, space, equipment, and essential medication • Employment of more midwives • Mobile prenatal clinics serve remote villages
Discussion
Numerous barriers and facilitators were identified, and categorised by the Three Phase Delay Model-the decision to seek preventive care, accessing preventive care, and receiving adequate preventive care. Our analyses demonstrate that despite being categorised by the three phases of the delay model, barriers and facilitators were found not to be limited to one phase. More specifically, barriers-limited finances, limited education and awareness, and location of services-were also found to be interlinked. Fistulas are most prevalent in remote communities far from educational and health facilities. Characteristic of these areas are low levels of education and financial instability, as these communities rely on subsistence farming [16] . We also found that facilitators discussed in the literature, unlike barriers, were not found to be as clearly interlinked as they were more diverse. The main facilitators to interventions aimed at the prevention of fistulas-increased awareness of maternal and child morbidities, involvement of key members of the community, and financial support-were also not limited to one phase, but instead affected all three phases of delay. Accordingly, they were examined across phases.
Barriers
Despite numerous countries adopting recommendations of United Nations agencies and the African Union to subsidize the cost of maternal care, women are still required to pay for some costs [29] . Our review highlighted limited finances as the most cited barrier, which was echoed in relevant studies as affecting all three phases of delay [29] . Our findings mirror the study of Melberg et al. in rural Burkina Faso, and found that expectant women were reluctant to leave their homes for an unknown duration due to their inability to attend to their responsibilities at home and participate in income-generating activities [30] . Additionally, limited finances led to a lack of basic necessities such as scissors, blood pressure monitors, and ambulances which greatly impaired the services that health facilities could provide. They further point out that these are exacerbated by a lack of basic amenities such as beds, adequate lighting, or running water which makes the provision of quality care difficult as issues such as sterility arise [30] .
Our systematic review confirms that limited education was found not only with regard to people living in remote communities where fistulas are found, but also applied to the skills of health care providers. Our findings concur with Wall's study of fistula patients in Jos, Nigeria, which reported that they were unaware of obstetric care available to them at the time [31] . Our study is also in line with Melberg et al. who attributed lack of skilled health care workers to high turnover rates within maternity units, which leads to the loss of skills and training investments [30] . Their study also reinforced barriers as being interlinked, as they pointed out that childbearing injuries are most common in women who are living far away from health centres and consequently may be unable to understand advantages of care at health facilities [30] . Another barrier linked to distance was the inability to afford transport from the areas they reside to health care facilities. Lori et al. point out that it is often worsened by the location of health facilities, being situated in more populated and urban areas [32] . Due to these longer distances, transport costs are unaffordable and this is compounded by unreliable transport.
Most barriers to receiving care were noted with regard to the partograph, specifically its improper use. Improper use was noted as a result of different versions of the partograph used in various facilities as well as inadequate monitoring of indicators required to use a partograph. Health care providers were unable to constantly monitor progress of labour [30] . This also resulted from lack of essential supplies required to monitor the necessary indicators, such as partograph forms, blood pressure machines, watches etc. Improper use leads to an increase in number of interventions that labouring women will go through, resulting in a more negative experience for them. Additionally, lack of adequate training on how to use the partograph also is a barrier to its use.
Facilitators
Similarly, facilitators were found to contribute to all phases of delay particularly the first and second phases. Our finding that involvement of key community members-traditional leaders, religious leaders, and husbands-facilitate the use of preventive services concurs with a study which examined delays in accessing EmOC in Bangladesh; husbands were found to make half of the decisions on seeking care, as opposed to women deciding to seek care themselves in only one-eighth of the cases [33] . Furthermore, a study carried out in Zambia highlighted the importance of men being aware of and having a positive attitude towards the use of maternity waiting homes, as this results in them encouraging the use of such preventive services [34, 35] . Our findings also mirrored De Allegri's study which identified the influence that village leaders carry in Burkina Faso. Through village leaders advocating for user fees reduction, a reduction occurred in the costs of facility deliveries [29] . Their involvement is a key facilitator as communities in which fistulas occur, are male centric societies in which they hold decision power.
Our findings showed that financial support through government partnerships, communities, and international donors served as a major factor in all three phases of the delay model through making resources available to labouring women, their communities, and health facilities they visit. Our study was in line with De Allegri et al. who highlighted that as a result of UN recommendations to subsidise obstetric care, there has been an increase in facility deliveries and a decrease in births at home [29] .
Strengths and limitations
To our knowledge, this review is the first to examine and synthesise barriers and facilitators associated with preventive interventions in sub-Saharan Africa, within the region with the highest prevalence of this injury. Moreover, it is the first to do so with the theoretical underpinning of the Three Phases Delay Model. Publication bias was reduced through a thorough search for unpublished literature using grey literature databases and websites of relevant organisations. A limitation of this review is its restriction to interventions in sub-Saharan Africa only. However, as Africa has the highest regional concentration of obstetric fistulas worldwide, the majority of interventions targets that population. Inclusion of descriptive studies also served as a limitation, as we were not able to carry out a full quality assessment due to the lack of an appropriate tool. We used our personal discretion when deciding whether to include a descriptive study, and were informed by the inclusion and exclusion criteria.
Implications for practice and policy
Future policies and initiatives should focus on increasing awareness of preventive interventions through training programs, and should not only be addressed to women but even more so to men and the leaders of communities. Simultaneously, the capability of health facilities to provide EmOC should be strengthened through appropriate and regular training on management of complicated labours, as well as through the provision of basic and essential tools and amenities. Lastly, financial support is required both in relation to the provision and payment of services, but also to improve transport and infrastructure, allowing labouring women to arrive sooner at facilities offering preventive care.
